Fibroblast growth factor 23 accelerates phosphate-induced vascular calcification in the absence of Klotho deficiency.
Fibroblast growth factor 23 (FGF23) is a phosphate-regulating hormone that acts primarily on the kidney and parathyroid. With declining kidney function there is an increase in circulating FGF23 levels, which is associated with vascular calcification and mortality in chronic kidney disease. Whether FGF23 exerts direct effects on vasculature is unclear. We evaluated the expression of Klotho and FGF receptors in rat aortic rings and rat aorta vascular smooth muscle cells maintained in culture by reverse transcription-PCR, western blotting, and immunostaining. Signaling pathways underlying FGF23 effects were assessed by western blotting, and effects of FGF23 on osteogenic markers and phosphate transporters were assessed by real-time reverse transcription-PCR. We detected Klotho and FGFR1 in total aorta but not in vascular smooth muscle cells. FGF23 augmented phosphate-induced vascular calcification in the aortic rings from uremic rats and dose dependently increased ERK1/2 phosphorylation in Klotho-overexpressing but not naive vascular smooth muscle cells. FGF23-induced ERK1/2 phosphorylation was inhibited by SU5402 (FGFR1 inhibitor) and U0126 (MEK inhibitor). FGF23 enhanced phosphate-induced calcification in Klotho-overexpressing vascular smooth muscle cells and increased osteoblastic marker expression, which was inhibited by U0126. In contrast, phosphate transporter expression was not affected by phosphate or FGF23. Thus, FGF23 enhances phosphate-induced vascular calcification by promoting osteoblastic differentiation involving the ERK1/2 pathway.